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|fp|?;Cl;«1m t'i A method of forming perforations In a 
helt^i^tiV ie materialT^-the method comprising contacting the 
material with .■•«;' peripheral surface of a rotatably mounted hol low 
drum having at least one recess In Its peripheral surface* 
a;pplyjjig heat to at least a portlon(s) of the material overlying 
the recess(es), while the drum 1s rotating, the heat being 
fqffl||ferif|to melt said portlon(s) and cause the molten pbrtlon(s) 

per^o raft * arid the material thereof to f1o^!towards the edge(s) 
of the recess(es), at the same time passing a cooling fluid 
axial 1y through the drum so as to place the ^entire Inner curved 
surface of the .^drum In heat exchange relationship with the cooling 
fluid and so as to maintain the -surface it«m]p^a^^e: of the drum, . 
•pd,..of^thf »|ijr|/of the material 1 n contact therewith, below the 
•citing ; te»l|r||ure of the material, allowing the .melted portions 
to solidify^ and removing the material from the drum surface. 
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hereby apply for the grant of a Patent for an 
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which is described in the accompanying provisional 
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* J This ' Invention relates to a method of and apparatus 
for||ier£or#t4ng: a .Material;' and to a product when produced"' - 
thereby . 

> .This Invention Is particularly applicable to the 
»Mn9 of perorations in thermoplastic synthetic resin , ; 
materials as polyethylene, polypropylene and the like. 

more particularly, the invention relates to the making 
of perforations in sheet material such as of ..the kind' used - 
for-$mc*eging but it can also be applie 1 to materials as 
in the form of , for example, tape or ribbon. . One example 
bf the use of perforated plastics sheet material is in the 
making of perforated bags used for packaging of precooked 

■'■ ■■>:■■ 

rice. In this example, the packaged rice is intended to be 
placed, while within the bag, in a pot of boiling water 
prior to serving, the perforations permitting th~ ^*-er to 
permeate through the bag to the rice. When ready, the bag 
and its contents are simply removed from the pot and the 
rice is emptied from the bag ready to be served. 

Conventionally, plastics sheet can be perforated by 
punching of the holes therein using e suitable punching 
machine. Bowever this method has the : very serious drawback 

■ "- . : x ' "' '!'-..:. i i-t^l'V' XT'- ' «."*•. f ' 

that it results in the tear resistance of the plastics sheet 
being greatly reduced. 

The present: invention, however, provides a method and 
apparatus which is capable of forming perforations in a 
thermoplastic material in a way which avoids or at least 
significantly reduces the aforementioned drawback inherent 
in the conventional process of punching the perforations. 
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the method of the invention broadly comprises contacting 

the material with a peripheral surface of a rotatably mounted 

hollow drum having at least one recess in its peripheral 

surface, applying heat to at least a portion (s) of the 

material overlying the recess (es) , *»hile the drum ^ 

ro^pfng, the heat being sufficient to melt said portion (a) 

and cause the molten portion (s) to perforate and the j 

material thereof to /ess and towards the edge (s) of the recesstes) t 

. dackaikv; : 

at the same time passing a cooling f luid^throdgn the drum to 

maintain the surface temperature of the drum, and of the part 

of the material in contact therewith, below the melting 

temperature of the material, allowing the melted portions 

to solidify, and removing the material from the drum surface. 

While the method of the invention is particularly 

applicable to the perforation of material in the form of a 

thermoplastic resin sheet, it may also be applied to material 

in other forms provided that the material i» capable of 

being melted and is in a form such that the part of the 

material in contact with the support surface can be maintained 

below its melting temperature by heat conduction to that 

surf ace-. PS% ' 

;1 '- r '.i^veniently» heat may be applied to the material by 
means of a gas flame or equivalent means. The heat-meltable 
material may be in the form of a sheet of thermoplastic 
material which is fed continuously over the drum surface, 
with heat being directed towards the material on the drum 
at one location while the drum is rotating, whereby 

-3 
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perforations can be formed in the sheet in ;a substantially 



continuous manner. 



An apparatus for carrying out the method in accordance 
with the invention broadly co^rises a rotatably mounted 
hollow drum having at least: one' L^eceM 'formed in a peripheral 
surface of the drum* means f or/.rotet^gl thm^drum, means 
arranged to bring the haat-seltabie material into contact 
with. the peripheral ' .9mctmc^9^^^^^^M&^bik at least 
a portion (i) of the material overlies the recess (ea) , means 
10 arranged to apply heat ;^|least^said - portion (s) of the 
material while the drum ^is^rolating so as to melt said 
portion (s) and to cause the molten portion (s) to perforate 
end the material thereof to / s s m Mi d towards the edge(s) of the 
recess (es)y and means coiiiu^^ passing a 

cooling fluid/ through the 4i^|to Maintain tha surface 
temperature of the drum, and of that part of the material 
in contact therewith, below the melti nq temperature of the 
material • , •.' %M%y\&^ 

In on* embodiment of :^|^|fcftyenticai the drum is cooled by 
20 passing a liquid coolant sui^^ as water through the interior 
of the drum. Preferably t^ surface is of a 



highly heat conductive matariil^a as copper or aluminium* 
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The invention is to be understood to also ex 



to 



Vr. 



Figure 1 im; 



litter ial which is perforated in accordance with the method, 

H. . • ••' • 

and/or by means .'of the apparatus hereinbefore defined. 

A pref exred lemdodimcnt of the invention is illustrated 
in the accoaprnying drawings in which: 

schematic illustration of an apparatus 
for staking perforations in thermoplastic sheet material} 
■M - Figure 2 is 4 vertical section taken along the line XX- 
f:f|,-.mf .Figure 1 rf||§j &' 

| Figure 3 ia'j| section taken along the line XXX-XXX of 
'3Pgtt*#/:l^|eJ^^ 

Figure 4 isWpartial enlarged view taken from Pigure 



3. 



- f 4: 



Referring ".toj the drawings, the apparatus comprises a 
10 joumalled for rotation at its ends through bearings 
11 and driven through e belt 12 by means of a motor 13 
As shown 



clearly in Figure 4, which ie a section 
through the cylindrical wall of the drum, this wall comprisee 
an inner drum portion 10a and a perforated outer mantle 10b 
f o re a d on or fitted to the outside of the portion 10a. The 
mantle 10b ; is f orsmd with apertures 14 and is preferably 
msd#t^;;^Emlatii 

. ^ 2« the interior of the drum is 

w^i^S^.rsliOT^slffliBi"' a water coolant through a feed 
pipeW which ext^a axially into the drue, so that water 
may circulate through the drum from the feed pipe IS end out 



ly heat conductive metal. 




tj|reiu^xa^*rain pipe 16 via a passageway 17 formed between 
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As shown in Figure 3, a pair of rollers 27 are disposed 
adjacent the outer surface of the drum (the rollers not 
beinJfsho^R- in' Figure 1) and arranged to guide a web 28 of 
thermoplastic sheet material about the outer surface of the 
drum. As the drum rotates heat from the burner 24 is applied 

to tti**' thermoplastic material at the lower part of the drum 

/ ifcv«f^# V: *■■•.■ 

and .%MsW^;iportions of the thermoplastic material 
:■ ov^l^a^llim^lapertures 14 in the drum surface to melt and 
perfora^yiinm part of the thermoplastic material, however, 
: iiiBieaf ^i^mMtact with the. metal surface of the drum is 
wminf^^^^^ its -pelting temperature so that the melted 
|»rti|im^ a ring of welted material which solidifies 

into a f oqnt approximatinq the size and shape of the respective 
aperture or recess. The water circulates through the drum 
sain tain ing the outer surface of the drum at a suitably low 
temperature* 
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|fhe material leaving the drum surface iC thereby formed 



with a plurality of perforations corresponding to the apertures 
drum surface. Unlike the perflations formed by a 
ng process , these are defined by., a bead of solidified 
piasjics material surrounding each perforation and serving 
force the sheet material to maintain s£ substantially 



. .... Mr. . 

ear resistance. The apparatus is capable of producing 



rf orations at a relatively high rate in a simple but 



effective manner . In addition # the relative sise and 
of perforations can be varied by varying the apertures 
^VLdrumleurface. Thus, for example the apertured mantle 
,-: »y' be In the form of a replaceable element which can be 
detachably fitted to the drum and replaced with a different 
mantle if different size perforations are required. 
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TBB CLAIMS DBFIHIKG THST INVBHTION ABS iilFOLLOWS t 
1. A ■sthod of forming perforation* io a hoat-atltmbl* 
material, the method coapr iaing contactijig the aaterlal with 
peripheral aurface of||e rot at ably aoun|ed hollow drua ff '. 
hatrlngfiit least one receaa in ita peripheral aurface, • 
applying heat to at least a portion (a) of the Material 
overlying the receasCeefy while the drua is rotating, the 



heat being sufficient to salt said portion (s) and cause the 
molten port ion (s) to perforata and the aaterlal thereof to 
flow towards the edge (s) of the recess (as), at the sane tine 



passing a cooling fluid ?amlally through the drua so aa to 
place the entire inner curved Surface of the drua in heat 
eschange relationship W|th the cooling fluid and so as to 
aaintain the surface temperature of the drua, and of the 
part of the aaterlal In contact therewith, below the malting 
teaperature of the aaterlal, allowing the aelted portions to 
solidify, and removing the aaterlal from the drua surface. 



2. A method l as claimed- in Clal» 1 wherein the mater lel- 
■ "... comprieem a thermoplastic! reain abeet. kS 

3. A aettart aa claimed in Claim 1 or Claim 2 wherein the 




heat la applied by means of \ : m gas , : f lame, or heated gas. 
4. An apparatus for' foralng parf orations in a 
heat-aeltable aaterlal, comprising a rotatable mounted^ 

hollow drua hawing at least one receaa formed in'e 

\ 

perhipberal aurface of the drua, aeana for rotating the 
drua, aeana arranged to bring the heat-meltable aaterlal 
into contact with the peripheral surface of the drua so that 
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at Uut a portion (•) of the aaterial overlies the 
recsss(as) , ssans arranged to apply beat to at leaat said 
portion (s) of tho aaterial while tba drua is rotating so as 



to salt said portion(s) ud to causa tba aolten port ion (a) 

to perforata and tba aatarial thereof to flow towards tba 

.v!%7 ,: . • v v • • '. . '■ - : 

edge(s) of the recess (es), and aaans connected to the drua 

for passing a cooling fluid as 1 ally through the drua so as 

to place the entire inner cursed surface of the drua in heat 

exchanga relationship with the cooling fluid and. so as to 

aaiotain tbaj surf ace taxperature of the drua, and of that 



part of the aateriel In contact therewith, below the salting 
teeper store of the aatarial. 

5. An apparatus a* claiaed in Clala 4 wberin the aeana 
for applying beat coaprises a gas burner, or aeana for 
applying beaded gas, | 

6. An apparatus as claiaed in Clala 4 or 5 wherein the 
drua is connected to a source of liquid coolant and 
coaprlses a closed peripheral wall to contain the liquid 
coolant, a plurality of said recesses being foraed in the 



outer surface of the drua but not extending fully through 
the wall " of the drua, liquid inlet aeana located at one end 




of the drua and liquid outlet conduit aaans located at one 

end of the drua^~4---- ••• ■ 

7. An apparatus as claiaed in Clala C wherein the drua is 
rofcatebly supported on at leaat one axle on at leaat one 
aide thereof , which axle is hollow and coaaunicatea with 'on. 
of the inlet and outlet aeana, and a conduit passing through 
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' the hollow axle and into the interior of the drua is 
ooorteited with the other of the inlet and outlet neons, the 
arr an ge m ent being such aa to pernit circulation of liquid 
coolant through the drua. 

'.iu •. 'ft nethod;or an apparatus for foraing perforations In a 

heat pjltable eater 1 el # substantially as herein described 

with inference to the accompanying drawings. 

t. %k the neoplastic resin sheet forned with perforations 

-• ■ ' 

by the netbod of or using the apparatus of any one of CI alas 

1 to •• 



PaTSD this 2nd day of august, 1982. 
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